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Pathology i s  t h e  s t u d y  of d i s e a s e  producing c o n s t e l l a t i o n e  and t h e i r  

e f f e c t  on l i v i n g  organisms. It has r e a r e d  i tself  e i n c e  t h e  t i m e  o f  Virchow 

t o  t h e  s t a t u s  o f  a s c i e n c e ,  i f  any f i e l d  i n  biology may be t r u l y  c a l l e d  

a sc i ence ,  and as  such h a s  and can d i v o r c e  i t s e l f  from i ts  n rev ious  ser- 

v i l e  o o s i t b o n  as  t h e  hand m i d  o f  medicine.; get , f o r  u t  i t s  g r m t e s t  

r a i s o n  d ' B t r e  i s  t h e  p a r t  it p l a y s  i n  e l u o i d a t i n g  tbe p rocesses  of d i s e a a e  

i n  man. It is well t o  remember f r o r n t h e  very beginning however t h a t  t h e  pur- 

poee o f  any s c i e n c e  i e  t o  r e c o n s t r u c t  phys i ca l  expe r i ence  i n t o  a system o f  

l a w  and o r d e r , ;  t o  b r i n g  n a t u r a l  phenomena c l o s e r  to our  comprehension. 

'The domain of  scin'qce i s  one o f "oausa1  explanetions". Purnose , as such, 

l i e s  o u t s i d e  of t h i s  realm,' t e l e o l o g v  must f i n d  i t s  proper  ecope elsewhere.  

The moon w g s  n o t  hune a l o f t  i n  t h e  heavens t o  keep Qur pas b i l l s  down, ne l -  

t h e r  does blood c l o t  t o  prewent a man f'rorn b l eed ing  t o  death.  The  formation 

O f  t h e  c l o t  mav be t h e  s a v i n g  f a c t o r ,  but  i t s f o r m ~ ~ a s t b e r e s u l t  o f  a d e f i n i t e  

series o f  g e r i e t i c a l l y  related p rocesses  o r  s t e p s ,  t h e  absccce o f  any one o f  

which preclude. t h e  p o s s i b i l i t y  o f  success ,  t h e  presence of them a l l  is  tan- 

tamount t o  i ts cornnletion. So  aga in ,  b a c t e r i a  , p e r  se, a r e  n o t  t h e  cause of 

d i s e e s e ,  but  r a t h e r  a r e  t h e v  but  a s i r g l e  l i n k  i n  a long conca tena t ion  o f  

c a u e a l l v  connected e v e n t s  which inc lude  such o t h e r  links as  h e r e d i t a r y  back- 

ground,environment, age , sex ,  mental a t t i t u d e  , previous s t a t e  o f  h e a l t h  and 

t k e  v a r i a b l e  f a c t o r s  such as type, morphology, mass,and v i r u l e n c e  o f  t h e  

b a c t e r i a  themselves.  

+;ow 

. /hat  i s  d i s e a s e ?  I t  m y  be considered as t h e  r e f l e c t i o n  of a patholog- 

i ca l  process o r  l e s i o n  uoon t h e  orkanism as a whole. :?hat i s  a pa ths log iea  

cal  l e s i o n ?  It may be def ined as a mornhologica1 expres s ion  o f  d i s p r o n o r t i o n  

af v a l u e s  between s t i m u l i  and l i v i n g  c e l l s .  

s i d e r e d  as a r e s u l t a n t  of t h e  i n t e r $ l a y  between v a r i o u s  s t i m u l i  and t h e  re- 

BPonse o f  l i v i n g  t i s sue  t o  t h e s c  s t i m u l i .  

a t i o n  and o f  mild i n t e n s i t y  and ti;e a c t i v a t e d  t i s s u e  r o t u r n s  qu ick ly  t o  a 

s t a t e  of e q u i l i b r i u m ,  - t h e n  t h e  p r o c e s s  may be considered as phys io log ica l ,  

A l l  l i v i n g  t3roce.ses may be con- 

I f  t h e  s t i m u l a t i o n  i s  o f  short dur- 



(2) 

If on t h e  o t h e r  hand t h e  s t i m u l i  a r e  of great i n t e n e i t y  and prolonged i n  

t ine,  then  t h e  r e s u l t  may u s u a l l y  be considered as pi l thologieal .  To, s t a t e  

t h i s  i n  a n o t h e r  way - i r r i t a n t s  a r e  environmental  f a c t o r s  which a r e  re- 

s p o n s i b l e  f o r  t h e  emancipation of organismic p o t e n t i a l i t i e s .  The degree 

of d i sporopor t ion  between hhe  stirmnlating effect  o f  a n  i r r i t a n t  and t h e  re- 

sponse on t h e  

c l o t h  dipped i n  water heated t o  55": arid a p p l i e d  t o  a p a r t  causee a physi- 

o l o g i c a l  i n c r e a s e  i n  a c t i v i t y  o f  a p a r t  with a p l e a s i n g  effect and a r a p i d  

r e t u r n  t o  i t s  p rev ious  state when t k e  mild i r r i t a n t  i s  removed. I n c r e a s e  t h e  

t empera tu re  o f  t h e  water t o  h0O"C' and it s t i m u l a t e s  j u s t  a b i t  t o o  much, 

and on removal t h e r e  i s  no r a p i d  r e t u r n  t o  t h e  s t a tus  quo ante  because ac- 

t u a l  damage h a s  been done t o  t h e  t i s s u e  and t h i s  "burn" is p a t h o l o g i c a l .  

p a r t  o f t h e  organism determines phpiolog,y o r  nathology. R 

As beginninc, p a t h o l o g i s t s  l e t  us t a k e  a p a r t  o f  our e a r l y  guidance 

from tht3t g r e a t  p a t k o l o g i a t ,  Virchow, who s a i d  many years  ago: 

(1) A l l  knowledge of' d i s e a s e  midst be based unon o b j e c t i v e ,  ana- 

t ornical experience.  

(2) Conclusions a s  t o  t h e  n a t u r e  of d i s e e s e  must be baaed on t h i s  

experience and be m d e  s t r i c t l y  acco rd ing  t o  n a t u r a l  lews o f  cause 

f ect  . 
? h e r e  may be many excep t ions  t o  t h e s e  rules a t  t h e  p r e s e n t  t i m e  b u t  t h e y  s t i l l  

may s e r v e  as a s u r e  founda t ion  f o r  a c c u r a t e  , r e s t r a i n e d ,  sc ien t i f ic  t h i n k i n g  

i n  pathology. A t  times, perchance w e  s h h l l  l e a v e  our  s p e c i a l  f i e l d  and in- 

duldge i n  t h e o r i z i n g  and i n t e r p r e t a t i o n  a r d  where facts  f a i l  u s  t a k e  t h e  per- 

f e c t l y  l e g i t h a t e  h e u r i s t i c ,  somewhat c i r c u i t o u s  r o u t e  t o  t r u t h ,  bu t  when so  

doing we knowing l y  l e a v e  t!ie sphere o f  pu re  science and e n t e r  t h e  domain 

of' phylosophy and metaphysics.  

and ef- 

$ i t h  t h e s e  few i n t r o d u c t o r y  remarks l e t  us begin our  work with a con- 

s i d e r a t i o n  of  some of t h e  changes t h a t  t a k e  p l a c e  i n  t i s s u e s .  
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Yokphological F l l i  d i t y  
The b a s i c  f a c t o r  i n  growth; c h a r a c t e r i a t i c  o f  h i g h e r  f o r m ;  a n t e  
eates b i r t h  , p o s t d a t e s  dea th .  

D i f f e r e n t i a t i o n  - a f u n c t i o n  o f  environment 
1. Y i t o t i c  - a t  re& 
2. Anlitotic - i n a c t i v e  cel ls  

Growth Requis i  teb 
I. Fransudatim - i n c r e a s e d  n u t r i t i v e  slipply 
2. A s s i m i l a t i o n  - a b i l i t y  o f  t h e  t i s s u e  t o  use it; depends on 

7. P r o c r e a t i o n  - formation of new protoplasm 
t h e  p e r m e a b i l i t y  of t h e  ce l l  

P r o  tom w e e  
Smal l e s t  l i v i n g  u n i t s  which have a l l  of  t h e  c h a r a c t e r i s t i c e  o f  
l i v i n g  protoplasm. These i n c r e a s e  i n  geomet r i ca l  p rog raas ign  
froln g e n e r a t i o n ,  t h e  n u c l m r  Isla-mi m r t e r i a l  , however, remain- 
i n g  i n  cons t an t  proport ion.  

Cloudy Swell ing 
?{hen on t h e  p o s i t i v e  s i d e  it is  t h e  f irst  'atep i n  t h e  process  
of greater a s s i m i l a t i o n  and i n c r e a s e  i n  protoplasmic content .  

Yyp e r t roohy  
I n c r e a s e  i n  protoplasmic c o n t e n t  and a t r u c t u r e a  a l r e a d y  p resen t  

Hvperplasia  
Yumerical i n c r e a s e  i n  cel l  elements and protoplasmic con ten t  
Eoth con ten t  and fun c t i o n  a r e  cons t an t  i n  tvpe 

3egenerP t: on 
An i n h e r e n t  c h a r o c t e r i s t i c  o f  l i v i n g  matter. Young c e l l a  form 
a n  ANLAGEX whose d i r e c t i o n  o f  d i f f e r e n t i a t i o n  i s  t h e n  a f 'unction 
o f  environvent  There i s  always a tendency'7to overproduce. 

2 o n m c t i v e  'Ti esiie - f r o a  f i b r o b l a s t s  
C a r t i l a , - e  - from p e r i c h o n d r o b l a a t s  w f i b r o b l a s t s  
Bme - f r m  periosteum, endosteum o r  chondroclaats(  ? )  
Vessels - e n d o t h e l i a l  buds from p r e e x i s t i n g  v e s s e l s  
Blood - reappearance o f  myel?+d f o c i  o f  emhr.:onic t p e  j n  bone 

marrow, l i v e r  3 r d  speen 
. ' l iscles - hypPr t rQ4 jv  r a t b p r  t h a n  hype rp la s i a  t h e  r u l e  
Xeuroglia - from new formes a s t r o c y t e s  
Verve - by ex tens ion  f ro?  t k e  proximal p p r t  o f  ,,he f i b e r  only 
Ganglion C e l l  - no t r u e  r e g e n e r a t i o n  when t o t a l l v  desbroyed 

no true r e p e n e m t i o n  i f  i n t e g r i t y  
Zpi the1 i a  1 Cell  s 

L iq ing  - Parenchyml  - 
of t h e  R r c h i t e c t u r a l  n l a n  has been d i s t u r b e d  

A bnorma 1 Reg en era t i. on 
Abor t ive  o r  p a t h o l o g i c a l ,  t h e  r e s u l t  o f  dpstruwtion o f  normal stk 
s k e l e t a l  s t r u c t u r e  by trauma o r  d i s e a s e  

S c a r  r i s s l i e  - s u b s t i t u t i s r i  o f  lower t i s s u e  i n  i n j u r y  
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n u t r i t i v e  dfa turbances  i n  c i r c u l a t o r y  s t a e i s  
a l l u l a r  disintegrat~ on o f  c e l l u l a r  p r o t o p l a e m  

a s  t h e  r e s u l t  of' t o x i c  a c t i v i t y  
3 '  Lyr~~ternfa - exces& f e t  i n  t h e  blood stream seen  i n  pregnancy, 

G t a r v e  ti on, a c i  do ~ $ 3 ~  am e8 thasia and alcohol i s m  
4. ~ d i p o c e r e  - waxy transformation 

a n d  degenamt ing  f a t  d e r i  

SV, 3 y a l i n e  T r a n s f o r m t i o n  
'"I  
* I G ~  smooth g l i B t c  ng, E-Liintly b lue iah  pi&- s t a i n i n g  meter ia l  
deen m D s t  f r equen t ly  i the i n t i m l  l i n i n g  o f  the b lood  
and i n  t h e  puecLe~4 i n  typhoid fever-, t r i c h i n o e i s ,  i c t e r o u s  neomt-  
O F ' i E ,  snske b ' i te ,  e c t .  

V Amyloid S u b s t i t u t i o n  
!??con l i k e  hytrloi d pl-otein degenera t ion  product  seen i n  chronic 
wast ing KO d pu ru len t  proceesee l i k e  Tbc, syph i  l i s ,  oeteornyelkl is  

e c t .  g iv ing  BtRi3ing re-c."iione si.r,ilar t o  s t a r c h  but  v h i c h  i s  thought  
t o  be a mixture  o f  p r o t e i d  subs tance  and chondro i t in  su lphur i c  a c i d .  

'691 e 3uooid S u b e t i t u t f o n  
Drowning and d i s i n t e g r a t i o n  o f  e p i t ' r s l i a l  mucoid e e l l e  
s e c r e t f o n s ;  coagulate8 i n  e t r i n g s  and staSns b a s i c a l l y  

i n  t t h e i r  own 

V I 1  . Col lo id  Degenemti on 
L i k e  t h e  o t h e r s  e. pu re ly  d e s c r i p t i v e  term Pe fe r r ing  t o  substpnces 
~ b f  cb  look  l i k e  t h a t  5ubqtpnce seen  i n  the thyroid gland. A des- 
quamt io .1  of  secretor-y c e l l s  d u n  t o  r e t e n t i o n  of  j e l l y  l i k e  pro- 

' i c h  coegulat,ae i n  d i B c 8  a n d  s t a i n e  pink with a c i d  dyes 

r40 hy dre. t e S b n g e s  
Glycogen oontent  o f  organs i s  a lmiys  i n  i n v e r s e  p ropor t ion  t o  fa t .  

1, DiEtbetes M e l l i t u s  - upeet  i b n  CBH metabolism 
2 ,  ?on Gkerke'e Dtsease - excess i~se  s to rage  o f  gl 

I X ,  43mkein Ckangee 
c i e d  t h e  r e s u l t  o f  breakdown o f  nuc leopro te ins  
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Salt ,  and 21ineral. Sbanges 

3a:cium 
N r r r . l a l  - 10 m v m s .  5 i n  blood, m i n t a i n o 4  by V - -  a c t i v i t v  of t b e  

Two t y p e s  
~jarat ,hvroi4 g l an8s  

1. I n d e f P r s i b l e  - f i r inly bound i n  such tisslnw R S  t h e  ')ones 
2. I i  f f l i s ibe  

a .  Unionized - p1Rvinr very l i t , t , l a  p s r +  i n  t,ba ac ' . ive  
metabolis-. o f  t h e  body 

b. I ~ n i z e d  - t h e  a-.ouit i n  i o n i c  form de9ends on t h e  
ca rbon ic  a c i d  t e n a i m ;  d i e n  it is  r\educed 
t h e  equa t ion  goes f r o ?  left ,  t o  r i g h t  and 
t h e  i n s o l u b l e  t r i c a l c i u m  Dh-Jsphste  j s r e -  
prec i p i t o  t e d . 

3a5(P04)2f 211 CIS e-+ 22aHPO + Ca(H2O ) 4-3 2.Ja-4 8En)O- + C F  4 2 H C d  
2 3  4 3 2  4 3 

F h t  i on 
1. Rl.ood 'Slot t i l lg  

? r o t l - r m b i n  - ;ePt>,alin - @a -- I'br,>r,i'?in 
'Tlir7qbin - F i b r i ~ i ~ ~ ~ e ~  -- T i  b r i n  

2 .  Iqcrmses co.tt,ract,; on o r  h e a r t  muscle 
3. 7 i r e c t  r e l a t i o n  sh ip  t o  nervoiis i r r t t ah i l i t , g  
4. %r-iatLo.t of' bsnns 
5. Balance i n  T!ydoee-, io:? min t , a tnance  

.auses of' I nu re rFe  i:i 0a lc fum 
1. I h l i s t e r e s i s  - w i t k d r a w a l  o f  a .  fro-; bones P P  seen i n  

o s t e m l a c i a .  J 'alcifj  c a t i o n  follows i n  t h e  acid 
j u i c e s  of  such t i s s u e s  2 s  t h e  s t o w c h  apid kidney i n  
t h e  presence o f  a l k a l i n e  t i s s u e  j u i c e s  

T e n t  o f  a ,reat, d e a l  o f  ti-e t i s s  le 

scure a t  the morlieiit but  t h e r e  i s  i n c r e a s e  i n  SA. 

3 .  P a r a t h y r o i d  urideractivitTr - i n  case o f  tumor d i sn lace -  

3. 7 a g c t ' s  3 i s e a s e  o f  Bones - c l a s s l f i c a t ' o n  r a t h e r  ob- 

4. E!VD P r o s t o s i s  Frontal  i s  I n t e r n a  - S1.n-F ., Gyn . ,QObs b 61-553-35 

3ecrease i n  CEtlciam 
1. Pa ra thy ro id  over a c t i v i t y  
2. klkalaemia 

a .  m t r o i n t e s t i n a l  - 106s of  Xl by voiiitb.ng 
b. Eyperpnoea - blowing o f  o f  C0 
c. A l k a l i e  i nges t ' on  - excess  :Ia8H 

3. R t c k e t s  - i n  c o m l e t e  a b s o r q t i m  f r o i  ' . I .  t r a c t  
4. XeDhri t is  - incornplate r iddance ? 

3 a l c i  f i c a t i o n  
1. Always i n  decenerated,  n e c r o t i c ,  h v a l i n e  t i s s u e  such a8 

a r t e r : a l  walls i n  hypertension,  a t h e r o s c l e r o t i c  plaques,  
a v a s c u l a r  t u m r s ,  SCEII t i s s u e ,  abscesses ,  i'bc . nodes,& 
exudz t e s ,  c y s t s ,  i n c r u s t e d  p a p a s i t e s  etc.  

gzhy Sal c i f i  c a t i o n  ? 
1. hvsi mil. d e ?  , s i t i o n  t h e o r y  
2. ' a t t y  a c i d s  form i n s o l u b l e  soaps 
3. S i i p p r s a t u r a t i o i  maintained by h igh  d0 
4. Necros i s  and h y a l i n e  metamorphosis 

t e n s i o n  
2 

5hy i n  bone a t  a l l ?  
Gr9tvinl. bone c3ntai  ns a n  enzyme capab le  o f  s p l i t t l i r l p  
hexose phosphp,te into hexose d i no rgaq lc  phosphate. 

Csnc re t i  one 
A .  X e p h r o l i t h i a s i s  
B *  C h o l e l i t h i a s i s  
J .  P a n c r e a t i c  l i - t h i a s i s  








